developed for the reader. Part II is therefore better suited for a follow-up course, or perhaps a standalone course for students with the appropriate background. Alternatively, an introductory course covering Chapters 1-7 could culminate with one modeling chapter from Part II. The last chapter on microfluidics is in some sense a standalone treatment of the field. Just as no one is able to design a functioning power plant after having taken an introductory course in thermodynamics, no one will be able to design, build and test a successful MEMS device after only reading this text. However, the reader will have acquired the new skill of considering microtechnology-based solutions to problems, as well as the ability to speak intelligently about MEMS and how they are modeled. The text can therefore serve as both a springboard for further study or as an end in itself.
One of the challenges in writing such a text is that it is a bit like writing a book entitled "Introduction to Science and Engineering," as this is what MEMS really is -science and engineering -at the microscale, that is. It can therefore be quite difficult to keep it truly general. By making the intended audience an undergraduate technical major in any field, and therefore not assuming any other specialized background, we have avoided slanting the text in some preferred direction. That is to say, we have done our best to keep the text a true introduction to MEMS as a whole rather than an introduction to, say, dynamic systems modeling of MEMS devices, or materials engineering aspects of MEMS.
The opposite danger, of course, is not including enough material to really understand MEMS. To address this, where needed we have included introductions to fields that are generally not part of the common experience of all technical majors. The introductions are kept brief, as they are intended to give the reader just enough background to understand the field in context of the MEMS device(s) at hand. Naturally these sections can be omitted when tailoring a course for specific majors.
In reading the text, most readers will find themselves outside of their comfort zone at some point. At other times the reader may find themselves reading things that seem obvious. Which things are which will be different for different readers, depending on their backgrounds. What's more, readers may occasionally find themselves a trifle disoriented even within a field in which they have heretofore considered themselves well-versed. A prime example is Chapter 12 on microfluidics, in which electro-osmotic flow is treated. In electro-osmotic flow the traditional fields of fluid mechanics and electrostatics, topics usually thought of as having little to do with each other, are coupled and of equal importance. Throw in a smattering of mass transfer and chemistry and you have a topic in which very few of us can hit the ground running.
Such is the world of MEMS. Scientists and engineers of all fields are necessarily drawn to one another in order to make things work. The cliché that the world is getting smaller has found new metaphorical meaning with the miniaturization of technology. It is for this very reason that we feel so strongly that this text and the types of courses it is designed to accompany are vitally necessary in the education of scientists and engineers. Gone are the days when technical professionals could pigeonhole themselves into not venturing outside of narrow areas of expertise. Multidisciplinary endeavors are all the buzz anymore, and rightfully so. For MEMS they are its very lifeblood.
